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57 ABSTRACT 
A process for the production of a valve, in particular a 
charge cycle valve of an internal-combustion engine, 
having a separately produced hollow valve shank with 
a widening shank section arranged at the valve-side end, 
which is connected to a valve disk of highly heat resis 
tant material. The valve shank is produced from a tubu 
lar starting material by cold forming to the shank diam 
eter, and subsequently a transitional region lying be 
tween reduced valve shank and starting material is 
shaped as a shank section widening in the form of an 
arc. The valve shank is severed at the widening shank 
section at a point corresponding to the diameter of the 
point of connection between valve disk and valve 
shank. 

11 Claims, 3 Drawing Sheets 
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1. 

PROCESS FOR THE PRODUCTION OF A VALVE 

BACKGROUND AND SUMMARY OF 
INVENTION 

The invention relates to a process for the production 
of a valve, in particular a charge cycle valve of an inter 
nal-combustion engine. 

U.S. Pat. No. 2,316,488 discloses a valve composed of 
two separately produced parts of different material for 
an internal-combustion engine. The valve has a cast 
hollow shank of high tensile strength, filled with cool 
ant, as well as a highly heat resistant valve disk, which 
forms the valve base and valve back extending beyond 
the valve seat and reaching as far as the point of connec 
tion of the valve disk with the widening valve shank. 
The valve shank and valve disk are welded to each 
other at this point of connection. The purpose of this 
two-part construction of the valve with a cast valve 
shank is to save on highly heat resistant material, which 
is also difficult to work, by using it only for the highly 
stressed valve disk itself. In the case of such a valve, 
although the valve shank can be cast in a simple way, it 
is necessary subsequently to further machine the valve 
shank to improve the surface quality. In this machine 
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operation, material is removed from the shank surface, 
which requires that the wall of the shank be of a certain 
sufficient thickness. By prescribing this minimum wall 
thickness, the interior space which can be filled with 
coolant is inevitably smaller and the weight of the valve 
shank increases. 
The object of the present invention is therefore to 

produce a valve of the generic type in such a way that 
a solid and yet lightweight valve which is provided 
with a large interior volume can be made in a simple 
production operation. 

This object is achieved according to the invention by 
cold forming of a tubular starting material. That is, the 
tubular starting material is reduced at a temperature 
which lies below the recrystallization temperature of 
the material, at its one end from its original diameter to 
the desired valve shank diameter, for example by round 
kneading with an inserted mandrel corresponding to the 
desired internal cross-section of the valve shank. In the 
same operation, the transitional region between un 
worked, tubular starting material and reduced valve 
shank is shaped by means of the kneading operation 
with suitable tools as a shank section widening in the 
form of an arc. This finally formed valve shank is subse 
quently severed from the tubular starting material at a 
point corresponding to the diameter of the connection 
between the valve disk and valve shank. Thereafter, the 
valve shank is welded to the valve disk, produced from 
a highly heat resistant material in its own working oper 
ation, and, after any appropriate filling of the valve with 
a coolant, is closed at the top shank end, which was 
previously open. The expensive, highly heat resistant 
material which is difficult to work is used only for the 
production of the highly stressed valve disk, whereas a 
cheaper starting material which is easier to work may 
be employed for producing the less stressed valve 
shank. Within the scope of the invention, the internal 
cross-section can be maintained exactly by means of an 
inserted mandrel. In addition, a shank surface of high 
quality with low peak-to-valley height is formed, which 
simplifies the subsequent finishing of the valve shank. 
Other objects, advantages and novel features of the 

present invention will become apparent from the fol 
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2 
lowing detailed description of the invention when con 
sidered in conjunction with the accompanying draw 
ings. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows the first step of the process according 
to the invention, in which the tubular starting material is 
reduced to the shank diameter, 
FIG. 2 shows the same working step in cross-section 

according to the line of intersection II-II in FIG. 1, 
FIG. 3 shows the second and third steps of the pro 

cess according to the invention. 
FIG. 4 shows an optional further process step, 
FIGS. 5 a, b, c show different embodiments of the 

connection between valve shank and valve disk, 
FIGS. 6 and 7 show two different embodiments for 

the termination of the top shank end, and 
FIGS. 8 and 9 show a differently formed shank end 

and the termination of the valve shank which can be 
produced thereby. 

DETAILED DESCRIPTION OF THE 
DRAWINGS 

FIG. 1 depicts the reduction of the tubular starting 
material 1 of external diameter Do by means of suitable 
tools 2, to the desired external diameter D of the valve 
shank 3. This takes place by means of a known cold 
forming process, for example as represented here by 
round kneading. FIG. 2 shows this step in cross-section 
according to line of intersection II-II in FIG. 1, in 
which 2 again denotes the tools-in this case four ham 
mers of a round-kneading machine that is known perse. 
Due to the fixed material volume, during round knead 
ing the wall thickness So of the tubular starting material 
1 must thicken to the wall thickness S1 of the valve 
shank 3. The desired internal diameter D2 of the valve 
shank 3 is achieved by inserting a mandrel 4 into the 
starting material 1. The advantages of round kneading 
are that a cheap and lightweight material-virtually 
every metallic material of sufficient expansion (> about 
6%) is suitable for this-can be worked in a short work 
ing time with high strength accompanied by a favorable 
fibre flow and with good tolerance values. In spite of 
high strength, the wall thickness of the valve shank 3 
can be kept small, and consequently a large internal 
volume can be formed, for example for receiving a 
cooling medium. In addition, the weight of the valve 
shank 3 is kept small, resulting in a positive influence on 
the entire valve operating mechanism. The achievable 
tolerances in production of the valve shank 3 are up to 
t0.02 mm with a typical roughness of 2-3 um. Such 
surfaces are less rough in their microstructure com 
pared with surfaces produced in a machining process 
and the risk of wear during friction is less. Instead of 
round kneading, it is also conceivable that the valve 
shank can be produced by the process in its basic form 
by cold rolling. The choice of process depends among 
other things on the geometrical conditions. 

FIG. 3 depicts the next working step, in which the 
previously formed valve shank 3 receives at its transi 
tional region 5 the arc shape, i.e. the so called com 
pound curve, desired for the transition between valve 
shank 3 and later-fitted valve disk, by means of suitable 
hammering tools (not shown) of the round-kneading 
machine. It can also be seen in this figure that two valve 
shanks 3,3' can be produced from the one tubular piece 
of the starting material by clamping the valve shank 3, 
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already formed in a preceding working operation, into 
the tool by its already worked part and forming the as 
yet unworked end of the tubular starting material in the 
manner described above into a second valve shank 3' 
having a second transitional region 5". Thereafter, the 5 
two valve shanks 3 and 3', or the valve shank 3 and the 
tubular starting material, are separated from each 
other-as indicated by the arrow 6, for example by 
cutting off. In this way, two valve shanks 3 and 3' can 
be produced simply and quickly from one piece of the 10 
starting material. 

If the specific geometrical design of the valve shank 3 
with its transitional region 5 requires that the final diam 
eter D3 of the transitional region 5 must be greater than 
the diameter Do of the untreated tubular starting mate- 15 
rial, the valve shank 3 can-as shown in FIG. 4-be 
further shaped correspondingly by means of further 
tools, for example male dies 7 and 8. 
The surface of such a valve is usually hard chromi 

um-plated. Due to the high surface quality achieved in 
the round-kneading employed according to the inven 
tion, the valve may be finished simply by grinding this 
chromium surface, without machining the actual valve 
material. 25 
FIGS. 5a to 5c in each case show the bottom end of 

the valve shank 3, which is connected, for example by 
laser welding, to the valve disk 10 at a point of connec 
tion 9 of the valve back. As the representative embodi 
ments a to c show, because of different cooling require 
ments among other things, the valve disk 10, which is 
produced from a highly heat resistant material, for ex 
ample a cobalt-based alloy, may have a different shape, 
and valve shank 3 must be designed at the point of 
connection 9 according to the shape of the valve disks 
10. For instance, the shape of the valve disk 10 accord 
ing to FIG. 5a allows the simple acceptance if the valve 
shank 3 produced by means of the process described 
above. For the exemplary embodiments according to 
FIGS. 5b and 5c, the valve shank 3 also has to be addi- 40 
tionally provided with an inwardly beaded border 11. 
In FIG. 5c, a connecting layer 12, introduced between 
valve shank 3 and valve disk 10, is provided for example 
for better connection of the two said components in a 
soldering operation. However, what is important and 45 
common to all of the above embodiments is that the 
point of connection 9 on the valve back is at a position 
lying above the valve seat 13, and consequently not 
subjected to such great loads. The production of the 
valve disk 10 from highly heat resistant material can be 50 
performed in a way appropriate for this material, for 
example in a sintering operation or by cold extrusion. 
FIGS. 6 to 9, illustrate alternative embodiments of 

the top end of the valve shank 3. The internal volume of 
the valve shanks 3 of current high efficiency engines is 55 
usually filled with a cooling medium, for example so 
dium, which is introduced into the valve shank 3 after 
the production operation previously described. After 
filling, the valve shank is closed in a suitable way. This 
may be performed as shown in FIG. 6, by a plug 14 60 
being fitted onto the top shank end and welded to the 
latter at the seam 15. This plug 14 has not only the 
function of a closure for the hollow interior of the valve 
shank 3 but at the same time also takes over the receiv 
ing of the valve shank in a cap tappet (not shown here) 65 
of a valve operating mechanism. For this purpose, it 
may be produced from a material which can be hard 
ened with respect to the valve shank 3. 
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30 

4. 
Another embodiment of a plug 14 of a valve shank 3 

is shown in FIG. 7. In this case, the plug 14 is positively 
introduced into the valve shank 3. Such positive con 
nection 15 between plug 14 and valve shank 3 can be 
produced by bringing the valve shank 3 into close 
contact with the surface intended for the shaping of the 
lower plug part 16, by means of the round-kneading 
process described above. In this case, the plug 14 con 
sists of martensitic steel, the surface of which may be 
inductively hardened, in order to absorb the load acting 
on the valve shank end. 
FIGS. 8 and 9 depict still further embodiments of 

shaping of the upper end region of the valve shank 3. 
The valve shank 3 is reduced in a known way with the 
aid of the round-kneading process with inserted man 
drel. The one end 17, forming the later termination of 
the valve shank 3, is not reduced in this case, so that the 
form represented in FIG. 8 is produced for the valve 
shank. Subsequently, end 17 is reduced to the desired 
shank diameter, with the mandrel removed, as a result 
of which this part is thickened and closes the shank end 
in the manner of a plug 14, as can be seen in FIG. 9. 
Then, a plate 18 of hardenable material can be fitted 
onto the thus-produced shank end which is subjected to 
severe wear, as a so-called tablet solution. 
A valve of large internal volume, low weight and 

nevertheless high strength can be produced in a simple 
and quick way by the process according to the inven 
tion, with the use of high-strength material being con 
fined to the regions in which it is essential. 
Although the invention has been described and illus 

trated in detail, it is to be clearly understood that the 
same is by way of illustration and example, and is not to 
be taken by way of limitation. The spirit and scope of 
the present invention are to be limited only by the terms 
of the appended claims. 
We claim: 
1. Process for producing a valve of the type having a 

separately produced tubular valve shank with a widen 
ing shank section arranged at a first end thereof and a 
valve disk made of highly heat resistant material, which 
disk has a part forming the valve base, a part forming 
the valve seat and a valve back which includes a com 
mon point of connection with the valve shank, said 
common point of connection being characterized by a 
diameter, the valve shank and the valve disk being con 
nected to each other at the common point of connec 
tion, said process comprising the steps of: 

providing a tubular starting material from which said 
valve shank is to be formed; 

reducing a portion of said tubular starting material to 
a desired shank diameter by cold forming; 

shaping a transitional region lying between the re 
duced portion of the valve shank and the tubular 
starting material, said transition area being in the 
form of an arc and constituting said widening shank 
section; 

severing the valve shank in the widening shank sec 
tion at a point corresponding to the diameter of the 
common point of connection between the valve 
disk and valve shank; and 

connecting said valve shank to said valve disk at said 
common point of connection. 

2. Process according to claim 1, wherein said valve is 
a charge cycle valve of an internal combustion engine. 

3. Process according to claim 1, wherein said shank is 
closed at a second end, remote from the valve disk, by 
thickening of the tubular starting material. 
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4. Process according to claim 1, wherein the shank is 

closed at a second end, remote from the valve disk, by 
a plug. 

5. Process according to claim 1, wherein in said con 
necting step the plug is laser-welded to the shank. 

6. Process according to claim 1, wherein in said con 
necting step the plus is positively connected to the 
shank. 

7. Process for producing a valve shank for a valve of 
the type having a separately produced tubular valve 
shank with a widening shank section arranged at a first 
end thereof and a valve disk made of highly heat resis 
tant material, which disk has a part forming the valve 
base, a part forming the valve seat and a valve back 
which includes a common point of connection with the 
valve shank, said common point of connection being 
characterized by a diameter, the valve shank and the 
valve disk being connected to each other at the com 
mon point of connection, said process comprising the 
steps of: 

providing a tubular starting material from which said 
valve shank is to be formed; 

reducing a portion of said tubular starting material to 
a desired shank diameter by cold forming; 

shaping a transitional region lying between the re 
duced portion of the valve shank and the tubular 
starting material, said transition area being in the 
form of an arc and constituting said widening shank 
section; and 

severing the valve shank in the widening shank sec 
tion at a point corresponding to the diameter of the 
common point of connection between the valve 
disk and valve shank. 

8. Process according to claim 7, wherein said valve is 
a charge cycle valve of an internal combustion engine. 

9. Process according to claim 7, wherein said shank is 
closed at a second end, remote from the valve disk, by 
thickening of the tubular starting material. 

5,054,195 

10 

15 

20 

25 

30 

35 

45 

50 

55 

65 

6 
10. Process according to claim 7, wherein the shank is 

closed at a second end, remote from the valve disk, by 
a plug. 

11. Process for producing a valve shank for a valve of 
the type having a separately produced tubular valve 
shank with a widening shank section arranged at a first 
end thereof and a valve disk made of highly heat resis 
tant material, which disk has a part forming the valve 
base, a part forming the valve seat and a valve back 
which includes a common point of connection with the 
valve shank, said common point of connection being 
characterized by a diameter, the valve shank and the 
valve disk being connected to each other at the com 
mon point of connection, said process comprising the 
steps of: 

providing a tubular starting material from which said 
valve shank is to be formed; 

reducing a first end portion of said tubular starting 
material to a desired shank diameter, by cold form 
ing; 

shaping a first transitional region lying between the 
reduced first end portion and the tubular starting 
material, said first transition area being in the form 
of an arc and constituting a first widening shank 
section; 

clamping said first end portion in a holding tool; 
reducing a second end portion of said tubular starting 

material to a desired shank diameter, by cold form 
ing; 

shaping a second transitional region lying between 
the reduced second end portion and said first tran 
sitional area, said second transitional area being in 
the form of an arc and constituting a second widen 
ing shank section; and 

severing said first and second widening shank sec 
tions at a point corresponding to the diameter of 
the common point of connection. 
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